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Chapter II

Protecting the Healthcare System
1. Introduction
The consequences of a disaster on a health facility are not restricted to the panic that may ensue among the staff and patients, or total or partial damage to its structure.  They may also include the partial or total loss of the operational capacity of the facility and, therefore, its capacity to meet and alleviate healthcare demand at the very moment the local community most urgently needs such services. Moreover, the technical and economic restrictions generally faced by the health sector hinder its prompt recovery. It is not unusual for hospitals to continue smarting from the impact of a natural disaster 10 years or more after its occurence.

At present technological advances, as well as changes in design philosophy and quality assurance regarding the construction and maintenance of health infrastructure, make it possible to limit the damage caused by disasters and set different performance levels for investment and functional protection.  However, it is not always possible to reach high protection levels. Natural or technical restrictions, such as the need for a health facility on a small island with considerable volcanic activity and a substantial population, or economic restrictions, when the need to expand the system to meet health targets clashes with the need to ensure the safety of the facilities, can compromise the desirable performance objective.  Finally, there are political restrictions, such as the need to build on a site that will please a given constituency.

Although economic resources may be limited, and particular situations may impose technical restrictions on the fulfillment of higher performance objectives, a detailed assessment is still required to ensure the optimal utilization of available resources. The starting point should be a clear overview of the existing health network, including its operational characteristics, spatial distribution, the degree to which it complies with health policies and meets health targets, the epidemiological and demographic profile of the population, and the natural hazards that threaten it. The real functional capacity of all existing health network facilities must be assessed, taking into account to the fullest extent possible all actual data regarding the natural hazards they must contend with, and their current level of vulnerability.

Once the actual characteristics of the healthcare network have been identified, and the need to build a new health facility within this network in a specific location has been established, it is necessary to define the role that the new facility will be called on to play, both in normal times and during emergencies of various kinds and intensities. 
Based on the role required with respect to various natural and other hazards, the level of overall functional performance must be set for each specific health facility—that is to say, whether it is meant to continue providing services as smoothly as possible during the emergency, or whether the criterion is for the structure to withstand the disaster in such a way that recovery and rehabilitation can take place after a reasonably brief interruption. The level of overall performance is a function of the level of protection selected for each one of the services provided. All this will have a bearing on the characteristics of the site, the specifics of the infrastructure to be built, and the basic services it can realistically be expected to provide based on different scenarios. (See Flow Chart 1).

In practical terms, three broad performance objectives can be listed: functional protection, investment protection, and life safety. 

	Life safety 
	The minimum requirement for any infrastructure, and the criterion most commonly used in the design and construction of health facilities.


	Investment protection
	The protection of all, or at the very least the key components of, the health facility’s infrastructure and equipment, even if the facility itself cannot continue to function. Based on this criterion, it is possible to design and build infrastructure that can restart operations within a reasonable time—although not immediately—at a cost that can be met by the Institution.



	Functional protection 
	Investment protection is implicit in this objective, which in addition calls for the construction of systems that can remain operational during a disaster or recover their functional capacity in a relatively short time.




The approach hereby proposed, which focuses on setting performance objectives for each of the services to be provided by the facility, given the various hazards present in the region and their likely intensity, calls for two potential intensity levels to be considered when designing a facility: the traditional design level for each hazard, and a maximum credible scenario, which would call for exceptional protection measures. Although not always practicable, basing the protection strategy on the latter scenario is the most desirable approach.  In the case of earthquakes, for instance, the minimum protection level should shield the facility from a seismic event with a 10 percent probability of exceedance over a 50- year period. On the other hand, the high-protection level would withstand an earthquake so exceptionally strong that it would only have a two- percent probability of exceedance in 50 years.
Flow chart 1
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In order to sensitize all project participants concerning the need for disaster mitigation, it is advisable that the various stakeholders agree in writing on the performance objective to be met, defining protection goals for the facility in normal times and in the event of various disaster scenarios. Form 1 may help in this awareness-raising effort.  One should be filled for each hazard present in the area where the infrastructure will be sited.

2. Basic services
The overall performance objective for the facility is directly related to the level of protection that its services will require. Tables 6A and B list some of the medical and support services for which protection levels should be set. The level of protection must be aligned with the overall performance objective desired for the facility; however, is not necessary that all services should enjoy the same level of protection defined overall for the entire facility.

	Table 6a

Typical Medical Services in a Hospital

	

	Blood Bank
	Internal Medicine
	Pediatric Neurology

	Cardiology
	Kinesiotherapy
	Pediatric Surgery 

	Dental Services
	Laboratory
	Pediatrics

	Dermatology
	Neonatology
	Pharmacy

	Ear, Nose and Throat
	Nuclear Medicine
	Plastic Surgery - Burns


	Emergencies – Adults
	Obstetrics and Gynecology
	Pneumology

	Emergencies – Children
	Oncology
	Psychiatry

	Endoscopy
	Ophthalmology
	Recovery Rooms

	General Inpatient Care
	Orthopedics and Traumatology 
	Sterilization

	Hemodyalisis

	Other Medical Services
	Surgery

	ICU/ITU
	Outpatient Clinic
	Surgical Wings

	Imaging, Diagnostic
	Pathological Anatomy
	Urology


	Table 6b

Typical Support Services and Systems 

	

	Administration
	Escape Routes
	Non-sterile Materials Storage

	Air Conditioning (HVAC)
	Filing and Case Management 
	Oxygen System 

	Boilers, Thermal Power Station
	Fire Alarm/Suppression System
	Powerhouse

	Clinical Gases 
	Food Services

	Sewerage

	Communications 
	Industrial Gases 
	Sterile Materials Store-Rooms

	Drinking Water
	Industrial Water 
	Vertical Transport System

	Electrical Distribution 
	Laundry
	Other Support Services, Systems 

	Emergency Standby Electrical System 
	Mobilization and Transport
	


3. Classification of medical and support services
In order to select correctly the performance objective for each service, it is advisable to consider the the risks to which it is exposed, the activities it involves, the characteristics of its components, and its relative importance.
	Critical Services and Systems 
	Must be classified as specified below



	Critical services involving life-saving or other essential functions
	Those services that must remain in operation to meet the vital healthcare needs of current in patients and provide first aid and other services to the victims of the disaster. Also included in this group: those services whose failure could cause prolonged delays in the recovery of critical functions.



	Critical services involving hazardous or harmful materials 
	Damage to these services increases the risk of fires, explosions, air pollution, or water contamination that could injure the staff, patients, or visitors.



	Critical services whose failure may cause the patients or staff to panic
	Those services whose failure may cause alarm, chaos or confusion among the staff, patients, or visitors to such a degree that the quality or even the provision of health care may be compromised.



	Special Services and Systems 
	Services that, without being critical, involve components that would be difficult or expensive to replace.



	Other Services and Systems 
	Those services whose contents can suffer minor failure that can be repaired quickly and does not lead to prolonged interruptions or significant decreases in healthcare quality.


4. Protection levels required for each service
Just as a performance objective must be set for the facility as a whole, its services and support systems should also be classified in accordance with the performance goals and various hazard scenarios that may affect them. 
	Functional Protection (FP)
	The facility is able to operate normally immediately—or nearly so—after an emergency. Losses in functional capacity, if any, are temporary and do not endanger patients or staff. To meet this goal, infrastructural (structural and non-structural) components and organizational or functional components must perform with a similar degree of success. Such components are only allowed a limited degree of damage. The functional protection objective implicitly incorporates the investment protection and life-safety performance objectives.



	Investment protection (IP)
	At this intermediate level of protection, the goal is to prevent damage to the infrastructure of those services that it would be difficult or costly to replace. To meet this goal, both the structural and the non-structural components must perform similarly. In some cases, investment protection may result indirectly in functional protection.



	Life Safety (LS)
	It is acceptable for the service to suffer considerable damage to its structural or non-structural components as long as such damage does not put lives at risk. As a result, it may be necessary to carry out significant repairs after the disaster. Such repairs may be economically impracticable.




Depending on the classification of each service based on the importance of the activities and components involved, performance objectives such as those recommended in Table 7 should be set. 
	Table 7

Performance Objectives for the Various Services

	

	Classification of the Service
	Performance objective

	
	FP
	IP
	LS

	Critical services
	
	
	

	Vital or essential
	
	
	

	Hazardous or harmful
	
	
	

	Likely to cause chaos or confusion
	
	
	

	Special Services 
	
	
	

	Other Services 
	
	
	


The protection goals contained in the table above may be redefined, as agreed upon by the Project Coordination Team, depending on the economic capacity of the Institution and the project’s role and importance within the overall health network.
5. Definition and characterization of the performance objectives for infrastructural components 

Once a performance objective has been set for the facility as a whole, as well as for each of its services, it should determine the organizational, safety, and control performance criteria for the prevention or mitigation of any damage to infrastructural components. 
Infrastructure is typically divided into two groups: the structure, and the non-structural elements. The structure comprises all those essential elements that determine the overall safety of the system, such as beams, columns, slabs, walls, braces, or foundations. The non-structural elements are those that ultimately enable the facility to operate; they are divided into architectural elements, equipment and content, and services or lifelines. A reasonable level of protection for the non-structural components of each service should be chosen.
	Functional Protection of Components (FPC)
	The structural system must perform in such a way that the building can continue to be used safely both during, and immediately after, an adverse event. The structural elements must remain nearly as rigid and resistant as before the emergency. Any damage that occurs should be minimal, with no repairs required for operational continuity (what is known as controlled damage). 
Non-structural components should continue to perform their functions without alteration, both during and after the emergency. Any damage should be minimal and allow for the continuing occupation of the premises.



	Investment Protection of Components (IPC)
	Damage to the structural system is acceptable so long as the replacement of service components is not unduly arduous or expensive. It should be possible to repair any damage that occurs at reasonable expense and in a short period of time, so as to minimize interference with the functions ordinarily performed.



	Life-Safety Protection of Components (LPC)
	Damage to structural and non-structural components is acceptable so long as it does not endanger the patients, visitors, or employees. Repairs may be expensive and interfere severely with the operations of the facility in the medium and even long term. 




The performance objective for any component must be at least equal to the performance objective set for the overall service to which it belongs, or with which it interacts.

6. Setting the performance objective for each service
Form 2 may be used to set the performance objective for the health facility and the services it provides. This form should be filled jointly by the Institution’s representatives and the professionals involved in the design and execution of the project. A similar form should be filled for each likely disaster scenario and each level of protection contemplated.

7. Degree of detail of the project
The performance objective set for the facility, together with the risk level estimated by the multidisciplinary group of specialists who participated in its conception, should determine the degree of detail with which the project is to be designed. Broadly speaking, two levels of detail may be considered—each having significant implications for the site studies to be carried out, the design procedures to be followed, or the qualifications of the professionals hired to build the project or practice quality assurance. Table 8 shows the available options in relation to the performance objective chosen.

	Table 8

Level of Detail of the Required Studies 

	

	Performance Objective
	Level of risk

	
	High
	Low

	Functional protection
	D
	D

	Investment protection 
	D
	B 

	Life safety
	D
	B 

	

	
	D : Detailed Study

	
	B : Basic Study 


Table 9 summarizes the main characteristics of the studies referred to in the previous table.

	Table 9

Characterization of the Project

	

	
	Level of Detail of the Study

	
	Detailed 
Study
	Basic 
Study

	Requirements that must be met by the participating professional teams 
	(See Chapter V)
	(See Chapter V)

	Studies required
	
	

	Identity of siting options 
	
	

	Compilation of hazard information at the regional level
	
	

	Compilation of hazard information at the local level for each of the potential sites
	
	

	Definition of facility protection options 
	
	

	Identity of services requiring protection
	
	

	Define level of protection for the various services and their components
	See Table 7
	See Table 7

	Protection systems’ design requirements for structural components, non-structural components,  and medical and industrial equipment
	
	

	Requirements  based on national and international standards
	
	

	Requirements  specific to the project or to health facilities in general 
	
	

	Expected results 
	
	

	Detail plans
	
	

	Technical specifications
	
	

	Tender documents
	
	

	Certificates (See Table 19b)
	
	

	Calculation logs (See Table 19a)
	
	

	Typical Completion schedule 1
	8-12 months
	6-10 months

	Quality assurance program for the project (See Chapter VI)
	
	

	
	
	

	Notes:
	1
	The completion schedules are only meant to serve as examples. The duration of any given study will depend, among other variables, on the dimensions and performance objective of the facility and the natural hazards prevalent in the area.
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red
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de
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acorde con el nivel de protección esperado para el establecimiento bajo distintos escenarios de desastre.
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